Searching PAJ 


PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001-234769 
(43)Date of publication of application : 31.08.2001 


Page 1 of 2 


(51)Int.CI. 


F02D 13/02 




FOIL 9/04 






FOIL 13/00 





(21 Application number : 2000-050140 
(22)Date of filing: 25.02.2000 



(71 Applicant 
(72)Inventor : 



TOYOTA MOTOR CORP 

MATSUMOTO ISAO 
KATSUMATA MASAJI 
TANAKA MASAAKI 
YOTSUEDA KEIJI 



(54) INTERNAL COMBUSTION ENGINE HAVING VARIABLE VALVE SYSTEM MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve torque of an internal combustion 
engine by providing a technology capable of increasing intake filling 
efficiency without unnecessarily increasing pump loss in an internal 
combustion engine provided with a movable valve system mechanism. 
SOLUTION: This internal combustion engine having the variable valve 
system mechanism generates irreducibly minimum negative pressure 
within a cylinder in process of intake stroke, and increases intake flow 
velocity to obtain an intake inertia effect by controlling the variable valve 
system mechanism so as to temporarily restrict opening of the intake 
valve at a prescribed time in intake stroke of each cylinder. Thus, intake 
filling efficiency is enhanced without increasing unnecessary pump loss 
and the internal combustion engine is characterized to increase the 
torque thereof. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows ^e word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the inside of the cylinder in which the inlet valve and the exhaust valve were prepared, and the 
aforementioned inlet valve and the aforementioned exhaust valve - at least the opening-and-closing timing of an 
inlet valve -- and - or the internal combustion engine which has the good change valve system characterized by having 
the good change valve system which can change the amount of lifts, and the inlet- valve opening control means which 
control the aforementioned good change valve system to extract the opening of the aforementioned inlet valve 
temporarily in the intake stroke of the aforementioned cylinder 

[Claim 2] the electromagnetism to which the aforementioned good change valve system carries out the opening-and- 
closing drive of an inlet valve and the exhaust valve using electromagnetic force — the internal combustion engine 
which has the good change valve system according to claim 1 characterized by being a drive formula valve gear 
[Claim 3] the time of the aforementioned inlet- valve opening control means having the operational status of the 
aforementioned internal combustion engine in a low rotation operating range - the intake stroke of the aforementioned 
cylinder — setting — the opening of the aforementioned inlet valve — temporary — it should extract — the above — 
electromagnetism - the internal combustion engine which has the good change valve system according to claim 2 
characterized by controlling a drive formula valve gear 

[Claim 4] It has further the amount control means of inhalation of air which control a drive formula valve gear, the 
target inhalation air content of a request of the inhalation air content of this internal combustion engine when the 
operational status of the aforementioned internal combustion engine is in a predetermined operating range — it should 
carry out - the above - electromagnetism - the time of the aforementioned inlet- valve opening control means being in 
the predetermined operating range which the operational status of the aforementioned internal combustion engine 
described above — the intake stroke of the aforementioned cylinder — setting — the opening of the aforementioned inlet 
valve — temporary - it should extract — the above ~ electromagnetism — the internal combustion engine which has the 
good change valve system according to claim 2 characterized by controlling a drive formula valve gear 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the internal combustion engine with which this invention is carried in 
an automobile etc. — being related ~ especially — the inside of an inlet valve and an exhaust valve — at least — the 
opening-and-closing timing of an inlet valve — and — or it is related with the internal combustion engine which has the 
good change valve system which can change the amount of lifts 
[0002] 

[Description of the Prior Art] the internal combustion engine carried in an automobile etc. in recent years - a purpose 
[ reduction / of fuel consumption / improvement in net combustion efficiency, the improvement in exhaust air 
emission, or ] — carrying out ~ one / at least / opening-and-closing stage of an inlet valve and an exhaust valve — and - 
or development of the internal combustion engine arbitrarily equipped with the good change valve system which can 
be changed is furthered in the amount of lifts 

[0003] the electromagnetism which carries out the opening-and-closing drive of the inlet valve and exhaust valve of an 
internal combustion engine with electromagnetic force as a good change valve system, for example — the valve gear of 
a drive formula proposes — having — **** — electromagnetism - as a drive formula valve gear For example, the 
armature which consists of the magnetic substance, is interlocked with an inhalation-of-air exhaust valve, and carries 
out attitude operation, The electromagnet for valve closing which attracts the aforementioned armature in the valve- 
closing direction when an exciting current is impressed, the electromagnetism equipped with the electromagnet for 
valve opening which attracts the aforementioned armature in the valve-opening direction when an exciting current is 
impressed, the valve-closing side return spring which energizes the aforementioned armature in the valve-closing 
direction, and the valve-opening side return spring which energizes the aforementioned armature in the valve-opening 
direction — the drive formula valve gear is proposed 

[0004] such electromagnetism - according to the drive formula valve gear, in order not to carry out the opening-and- 
closing drive of the induction-exhaust valve like the conventional valve gear using the turning effort of an unit-power 
shaft (crankshaft), loss of the unit power resulting from the drive of an induction-exhaust valve with an unit-power 
shaft is prevented 

[0005] According to the drive formula valve gear, rotation of an unit-power shaft does not need to be interlocked with 
like the conventional valve gear, and it is not necessary to carry out the opening-and-closing drive of the induction- 
exhaust valve, furthermore, electromagnetism which was described above ~ Since it becomes possible to make 
arbitrary time open and close an induction-exhaust valve by changing the impression timing of the exciting current to 
the electromagnet for valve opening and the electromagnet for valve closing, It becomes possible to realize the so- 
called non throttle operation control which controls the inhalation air content of each cylinder, without using an 
inhalation-of-air throttle valve (throttle valve). Consequently, the pumping loss of the inhalation of air resulting from 
the throttle valve is suppressed. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when the operational status of an internal combustion engine 
was in a low rotation operating range, since the inertia effect of inhalation of air was not fully able to be acquired, it 
was difficult [ it / the rate of flow of inhalation of air was low, and ], although it was set up in the usual internal 
combustion engine so that an inlet valve might be made to close in an intake-stroke bottom dead point while the 
opening-and-closing timing of an inlet valve made the inlet valve open fundamentally in the intake-stroke top dead 
center of each cylinder to raise the charging efficiency of the inhalation of air in each cylinder. 
[0007] On the other hand, it is possible by carrying out the angle of delay of the valve-opening time of an inlet valve 
from an intake-stroke top dead center using a good change valve system to raise the negative pressure degree in a 
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cylinder in a period until an inlet valve is opened from an intake-stroke top dead center, and to raise the rate of flow of 
the inhalation of air at the time of inlet- valve valve opening. 

[0008] However, by the inhalation-of-air system of an internal combustion engine, the negative pressure wave 
generated [ near the inlet valve ] at the time of inlet- valve valve opening spreads to the air open end of an inhalation- 
of-air path, subsequently, since the so-called pressure vibration which is reflected as a positive pressure wave of an 
opposite phase in an air open end, and returns in a cylinder occurs, in order to acquire the inertia effect of inhalation of 
air While raising the rate of flow of inhalation of air, it is necessary to synchronize the valve-closing time of an inlet 
valve, and the time when the positive pressure wave by pressure vibration reaches in a cylinder. 
[0009] The duration of the above-mentioned pressure period of vibration and the time of in other words an inlet valve 
opening to the time of a positive pressure wave reaching in a cylinder changes according to the distance to [ out of a 
cylinder ] an air open end. If it usually puts in another way when an internal combustion engine is in high rotation 
operational status, when the period of an intake stroke will become short, the distance to [ out of a cylinder ] an air 
open end is set up so that the valve-closing time of an inlet valve and the attainment time of a positive pressure wave 
may synchronize. 

[0010] For this reason, in order to synchronize the valve-closing time of an inlet valve, and the attainment time of a 
positive pressure wave when the period of an intake stroke becomes long if it puts in another way when an internal 
combustion engine is in low rotation operational status, it will be necessary to carry out the angle of delay of the valve- 
opening time of an inlet valve superfluously. 

[001 1] however, when the angle of delay of the valve-opening time of an inlet valve is carried out from an intake- 
stroke top dead center Since the piston in a cylinder will resist negative pressure, and will carry out downward 
operation in a period until an inlet valve opens from an intake-stroke top dead center and the pumping loss of an 
internal combustion engine arises, When the angle of delay of the valve-opening time of an inlet valve is carried out 
superfluously, the pumping loss of an internal combustion engine increases superfluously, even if the charging 
efficiency of inhalation of air improves according to the inertia effect of inhalation of air, the torque of an internal 
combustion engine will not improve, but there is a possibility that torque may fall on the contrary. 
[0012] this invention aims at what the torque of an internal combustion engine is raised for by being made in view of 
various situations which were described above, and offering the technology which can raise the charging efficiency of 
inhalation of air in case the technology which can raise the charging efficiency of inhalation of air, without increasing a 
pumping loss unnecessarily, especially an internal combustion engine are in low rotation operational status in the 
internal combustion engine equipped with the good change valve system 
[0013] 

[Means for Solving the Problem] The following meanses were used for this invention in order to solve the above- 
mentioned technical problem, namely, the inside of the cylinder in which, as for the internal combustion engine which 
has a good change valve system concerning this invention, the inlet valve and the exhaust valve were prepared, and the 
aforementioned inlet valve and the aforementioned exhaust valve — at least — the opening-and-closing timing of an 
inlet valve ~ and - or it is characterized by to have the good change valve system which can change the amount of 
lifts, and the inlet-valve opening control means which control the aforementioned good change valve system to extract 
the opening of the aforementioned inlet valve temporarily in the intake stroke of the aforementioned cylinder 
[0014] Thus, inlet- valve opening control means will control a good change valve system by the internal combustion 
engine which has the constituted good change valve system to extract the opening of an inlet valve temporarily in the 
intake stroke of each cylinder. 

[0015] Since the amount of inhalation of air which flows into a cylinder will be temporarily restricted once the opening 
of an inlet valve is extracted in the middle of an intake stroke, the negative pressure degree in a cylinder is raised and 
the rate of flow of the inhalation of air which flows into a cylinder becomes high. 

[0016] Furthermore, the negative pressure wave generated when the opening of an inlet valve was extracted in the 
middle of the intake stroke and the opening of an inlet valve is extracted spreads from the inside of a cylinder to the air 
open end of an inhalation-of-air system. Subsequently, since pressure vibration which is reflected as a positive pressure 
wave in an air open end, and returns in a cylinder occurs, If the drawing stage of an inlet valve is set up that the stage 
when the positive pressure wave by pressure vibration reaches in a cylinder, and the stage which an inlet valve closes 
should be synchronized, it will become possible to fully acquire the inertia effect of inhalation of air. 
[001 7] Therefore, since the inertia effect of inhalation of air will be acquired while the rate of flow of the inhalation of 
air which flows in each cylinder will become high, if the opening of an inlet valve is extracted in the intake stroke of 
each cylinder at a predetermined stage, the charging efficiency of the inhalation of air in each cylinder improves. In 
addition, since the opening of an inlet valve is [ only being temporarily extracted in the middle of an intake stroke, 
and ], a superfluous pumping loss does not generate it. 
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[0018] next, the electromagnetism which carries out the opening-and-closing drive of an inlet valve and the exhaust 
valve as a good change valve system concerning this invention using electromagnetic force, for example - a drive 
formula valve gear can be illustrated the time of inlet-valve opening control means having the operational status of an 
internal combustion engine in a low rotation operating range in that case - the intake stroke of each cylinder - setting - 
-the opening of an inlet valve - temporary - it should extract - electromagnetism - you may make it control a drive 
rormula valve gear 

[0019] although the rate of flow of inhalation of air becomes it is high and easy [ acquiring the inertia effect of 
inhalation of air ] when this has the operational status of an internal combustion engine in high rotation operational 
status when the operational status of an internal combustion engine is in a low rotation operating range, the rate of 

rS ! iS S, T' md h b6COmes difficult t0 acc * uire the inertia effect of inhalation of air - it is a sake 

[0020] moreover, the target inhalation air content of a request of the inhalation air content of this internal combustion 
engine when the operational status of an internal combustion engine is in a predetermined operating range in the 
internal combustion engine which has a good change valve system concerning this invention - it should carrv out - 
electromagnetism - when it has further the amount control means of inhalation of air which control a drive formula 
valve gear inlet-valve opening control means the time of being in the predetermined operating range which the 
operational status of an internal combustion engine described above - the intake stroke of each cylinder - setting - the 
opening of an inlet valve - temporary - it should extract - electromagnetism - you may make it control a drive 
rormula valve gear 

[0021] this -- the opening-and-closing timing of an inlet valve and an exhaust valve - and - or the inhalation air 
content ot an internal combustion engine is adjusted by controlling the amount of lifts ~ When the non throttle 
operation control is performed in such an internal combustion engine supposing the internal combustion engine which 
can realize the so-called non throttle operation control It is because it is necessary to raise the rate of flow of inhalation 
of air, and to attain improvement in a charging efficiency of inhalation of air, and atomization of fuel since the rate of 
flow ot the inhalation of air at the time of flowing in a cylinder tends to become low. 

[Embodiments of the Invention] The concrete embodiment of the internal combustion engine which has a good change 
valve system concerning this invention hereafter is explained based on a drawing " 

[0023] DrawjngJ. is drawing showing the outline composition of the internal combustion engine concerning the form 
of this operation, and its pumping system. The internal combustion engine 1 shown in drawing 1 is the water cooling 
type gasoline engine of the four cycle equipped with two or more cylinders 21. 

[0024] The internal combustion engine 1 is equipped with cylinder block lb in which four cylinders 21 and cooling 
water way lc were formed, and cylinder head 1 a fixed to the upper part of this cylinder block lb 
[0025] It is supported free [ rotation of the unit-power shaft slack crankshaft 23 ] by aforementioned cylinder block lb 
J ? 18 ? ™f tedwith the P iston 22 with which it was loaded free [ sliding in each cylinder 21 ] at it.' 
[0026] The combustion chamber 24 surrounded by the top face of a piston 22 and the wall surface of cylinder head la 
is formed in _ the piston 22 upper part of each cylinder 21. An ignition plug 25 is attached in aforementioned cylinder 
head l a so that the combustion chamber 24 of each cylinder 21 may be attended, and ignitor 25a for impressing drive 
current to this ignition plug 25 is connected to this ignition plug 25. 

[0027] While two opening edges of a suction port 26 are formed, two opening edges of the exhaust air port 27 are 
formed in the part which attends the combustion chamber 24 of each cylinder 21 in the aforementioned cylinder head 
la^And the inlet valve 28 which opens and closes each opening edge of the aforementioned suction port 26, and the 
exhaust valve 29 which open and close each opening edge of the aforementioned exhaust air port 27 are formed in 
aforementioned cylinder head 1 a free [ an attitude ]. 

[0028] the electromagnetism which carries out the attitude drive of the aforementioned inlet valve 28 using the 
electromagnetic force generated when an exciting current is impressed to aforementioned cylinder head 1 a - a drive 30 

^^^^SliSS!^? ^ Path J de ? r oma 8 netism " * is described as a drive 30) - an inlet valve 28 and 
same number ************** each mspired air flow path e i ectromagnetism „ a drive 30 ^ jn .j ^ flow 

path - electromagnetism - drive circuit 30a (it is hereafter described as inspired air flow path drive circuit 30a) for 
impressing an exciting current to drive 30 is connected electrically * 

[0029] the electromagnetism which carries out the attitude drive of the aforementioned exhaust valve 29 using the 
electromagnetic force generated when an exciting current is impressed to aforementioned cylinder head la - a drive 31 

2™w 0 *^*!S**?**S aUS V Sid r elCCt f ma & etism ~ * is descri °ed as a drive 31) - an exhaust valve 29 and same 
number ************** each exhaust Slde .. e i ectromagnetism a driye 3 , Ms exhaust gide _ electro etism . 

- dnve circuit 31a (the following and an exhaust side - electromagnetism - it is described as a drive 31) for impressing 
an exciting current is electrically connected to the drive 31 B 
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[0030] the above-mentioned inspired air flow path - electromagnetism « a drive 30 and an exhaust side - 
electromagnetism - a drive 3 1 realizes the good change valve system concerning this invention here ~ an inspired air 
flow path - electromagnetism - a drive 30 and an exhaust side - electromagnetism - the concrete composition of a 
drive 31 is described in addition, an inspired air flow path - electromagnetism - a drive 30 and an exhaust side - 
electromagnetism - since a drive 31 is the same composition - an inspired air flow path -- electromagnetism - only a 
drive 30 is mentioned as an example and explained 

[0031] drawing 2 - an inspired air flow path - electromagnetism - it is the cross section showing the composition of a 
drive 30 In drawing 2 , cylinder head la of an internal combustion engine 1 is equipped with the lower head 10 fixed to 
the upper surface of cylinder block lb, and the upper head 1 1 prepared in the upper part of this lower head 10. 
[0032] Two suction ports 26 are formed in the aforementioned lower head 10 every cylinder 21, and the valve seat 12 
for valve element 28a of an inlet valve 28 sitting down is formed in the opening edge by the side of the combustion 
chamber 24 of each suction port 26 at it. 

[0033] It applies to the upper surface of this lower head 10 from the internal surface of each suction port 26, the 
breakthrough of a cross-section round shape is formed in a lower head 10, and the tubed valve guide 13 which holds 
valve-stem 28b of the inlet valve 28 inserted in this breakthrough free [ an attitude ] is inserted in it at this 
breakthrough. 

[0034] The core mounting hole 14 of the cross-section round shape in which the 1st core 301 and the 2nd core 302 are 
inserted is formed in the part from which the aforementioned valve guide 13 and an axial center become the same in 
the upper head 1 1 . Lower 14b of the aforementioned core mounting hole 14 is formed in path size as compared with 
the up 14a. Below, lower 14b of the aforementioned core mounting hole 14 is called path voluminousness 14b, and up 
14a of the aforementioned core mounting hole 14 is described as ****** 14a. 

[0035] The 1st annular core 301 and the 2nd annular core 302 which consist of a soft magnetic material are fitted in 
shaft orientations in series through the predetermined gap 303 at the aforementioned ****** 14a. In the upper limit of 
these 1st core 301, and the soffit of the 2nd core 302 Flange 301a and flange 302a are formed, respectively, the 1 st core 
301 from the upper part Moreover, the 2nd core 302 is fitted in the core mounting hole 14 from a lower part, 
respectively. When flange 301a and flange 302a contact the marginal part of the core mounting hole 14, positioning of 
the 1st core 301 and the 2nd core 302 is carried out, and the aforementioned gap 303 is held at a predetermined 
distance. 

[0036] The tubed upper cap 305 is formed above the 1st core 301. This upper cap 305 makes flange 305a formed in the 
soffit penetrate a bolt 304, and is being fixed to the upper head 1 1 upper surface. In this case, after the soffit of the 
upper cap 305 containing flange 305a has contacted the upper surface periphery section of the 1st core 301, it will be 
fixed, consequently the 1st core 301 will be fixed to the upper head 11. 

[0037] The lower cap 307 which becomes the lower part of the 2nd core 302 from the annular solid which has the outer 
diameter of path voluminousness 14b of the core mounting hole 14 and ****** on the other hand is formed. A bolt 307 
penetrates to this lower cap 307, and it is fixed to the downward level difference side in the step of the aforementioned 
****** 14a and path voluminousness 14b with the bolt 307. In this case, after the lower cap 307 has contacted the 
inferior-surface-of-tongue periphery section of the 1st core 302, it will be fixed, consequently the 2nd core 302 will be 
fixed to the upper head 1 1 . 

[0038] the slot formed in the field by the side of the aforementioned gap 303 of the 1st core 301 of the above - the 1st 
electromagnetism - the slot which the coil 308 is grasped and was formed in the field by the side of the gap 303 of the 
2nd core 302 of the above - the 2nd electromagnetism - the coil 309 is grasped that time - the 1st electromagnetism - 
- a coil 308 and the 2nd electromagnetism — a coil 309 shall be arranged in the position which faces each other through 
the aforementioned gap 303 and the 1st and 2nd electromagnetism — coils 308 and 309 are electrically connected with 
inspired air flow path drive circuit 30a mentioned above 

[0039] The armature 311 which consists of an annular soft magnetic material which has a ****** outer diameter from 
the bore of this gap 303 is arranged in the aforementioned gap 303. The armature shaft 3 10 of the shape of a pillar 
which extended in the vertical direction along with the axial center of this armature 3 1 1 is being fixed to the centrum of 
this armature 311. This armature shaft 3 1 1 is formed so that the soffit may result in path voluminousness 14b of the 
lower part through the centrum of the 2nd core 302, and is held free [ an attitude ] to shaft orientations with the 1st core 
301 of the above, and the 2nd core 302 of the above while the upper limit results in the upper upper cap 305 through 
the centrum of the 1st core 301 of the above. 

[0040] While the disc-like upper retainer 312 is joined to the upper-limit section of the armature shaft 310 which 
extended in the aforementioned upper cap 305, the adjustment bolt 313 is screwed on the aforementioned upper cap f s 
305 up opening, and the upper spring 314 intervenes between these upper retainer 312 and the adjustment bolt 313. 
Moreover, the spring seat 315 which has the aforementioned upper cap's 305 bore and the outer diameter 0 f ****** is 
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infixed in the contact side of the aforementioned adjustment bolt 3 1 3 and the aforementioned upper spring 3 1 4 
[0041] On the other hand, the upper-limit section of valve-stem 28b of an inlet valve 28 is in contact with the soffit 
section of the armature shaft 3 1 0 which extended in the aforementioned major-diameter section 1 2b. Disk-like 
ROARITENA 28c is joined to the periphery of the upper-limit section of the aforementioned valve-stem 28b and the 
ROASU pulling 316 intervenes between the undersurface of the ROARITENA 28c, and the upper surface of a lower 
head 10. 

[0042] thus, the constituted inspired air flow path ~ electromagnetism - in a drive 30 the 1st electromagnetism from 
inspired air flow path drive circuit 30a - a coil 308 and the 2nd electromagnetism, when the exciting current is not 
impressed to the coil 309 While the down (namely, direction which makes an inlet valve 28 open) energization force 
acts from the upper spring 3 14 to the armature shaft 3 1 0 The above (namely, direction which makes an inlet valve 28 
close) energization force acts from the ROASU pulling 3 16 to an inlet valve 28. Consequently, it will be held at the 
state where the armature shaft 3 10 and the inlet valve 28 contacted mutually, and the elastic support was carried out to 
the position, and the so-called neutral state. 

[0043] In addition, the energization force of the upper spring 3 14 and the ROASU pulling 3 1 6 It is set up so that the 
center valve position of the aforementioned armature 3 1 1 may be in agreement with the middle position of the 1 st core 
301 of the above, and the 2nd core 302 of the above in the aforementioned gap 303. When it shifts from the mid- 
position which the center valve position of an armature 3 1 1 described above by initial tolerance, secular change etc of 
a component part, it is possible to adjust with the adjustment bolt 3 1 3 so that it may be in agreement with the mid- 
position which the center valve position of an armature 3 1 1 described above. 

[0044] moreover, the time of the aforementioned armature 31 1 being located in the mid-position of the aforementioned 
gap 303, as for the length of the shaft orientations of the aforementioned armature shaft 310 and the aforementioned 
valve-stem 28b - the aforementioned valve element 28a - a full open side ~ a variation rate - an edge side and a 
close-by-pass-bulb-completely side - a variation rate - it is set up so that it may become a middle position (an inside 
open position is called hereafter) with an edge 

[0045] said inspired air flow path - electromagnetism - a drive 30 - the 1st electromagnetism from inspired air flow 
path drive circuit 30a ~ if an exciting current is impressed to a coil 308 ~ the 1st core 301 and the 1st 
electromagnetism - between a coil 308 and an armature 3 1 1 the electromagnetic force of a direction to which the 
variation rate of the armature 3 1 1 is carried out to the 1st core 301 side - generating - the 2nd electromagnetism from 
inspired air flow path drive circuit 30a, if an exciting current is impressed to a coil 309 the 2nd core 302 and the 2nd 
electromagnetism - the electromagnetic force of a direction to which the variation rate of the armature 3 1 1 is carried 
out to the 2nd core 302 side of the above between a coil 309 and an armature 3 1 1 occurs 

[0046] therefore, the above-mentioned inspired air flow path ~ electromagnetism ~ a drive 30 ~ the exciting current 
from inspired air flow path drive circuit 30a - the 1st electromagnetism - a coil 308 and the 2nd electromagnetism - 
by being impressed by the coil 309 by turns, an armature 311 will carry out attitude operation, with the opening-and- 
c osing drive of the valve element 28a will be carried out that time - the 1st electromagnetism - a coil 308 and the 2nd 
electromagnetism - it becomes possible by changing the impression timing of the exciting current to a coil 309 and 
the size of an exciting current to control the opening-and-closing timing of an inlet valve 28 
[0047] moreover, the above-mentioned inspired air flow path - electromagnetism - the valve-lift sensor 317 which 
detects the variation rate of an inlet valve 28 is attached in the drive 30 This valve-lift sensor 317 consists of disc-like 
target 3 17a attached m the upper surface of the upper retainer 3 12, and the aforementioned upper retainer 312 in the 
adjustment bolt 3 1 3 and gap sensor 3 1 7b attached in the part which counters. 

[0048] thus - the constituted valve-lift sensor 317 - the aforementioned target 317a - the aforementioned inspired air 
flow path - electromagnetism - it will displace in one with the armature 31 1 of a drive 30, and the aforementioned 
gap sensor 317b will output the electrical signal corresponding to the distance of this gap sensor 317b and the 
aforementioned target 3 1 7a 

[0049] It becomes possible in that case to specify the variation rate of an armature 3 1 1 and an inlet valve 28 by 
memorizing beforehand the output signal value of gap sensor 3 1 7b in case an armature 3 1 1 is in a neutral state and 
computing the deflection of the output signal value and the output signal value of gap sensor 3 1 7b at present 
[0050] Here, it returns to drawing l , the inhalation-of-air branch pipe 33 which consists of four branch pipes is 
connected to cylinder head la of an internal combustion engine 1, and the suction port 26 of each cylinder 21 is open 
tor free passage with each branch pipe of the aforementioned inhalation-of-air branch pipe 33. The fuel injection valve 
32 is attached so that the nozzle hole may face in a suction port 26 in the aforementioned cylinder head la near the 
connection grade with the aforementioned inhalation-of-air branch pipe 3 3 . 

[0051] The aforementioned inhalation-of-air branch pipe 33 is connected to the surge tank 34 for suppressing pulsation 
ot inhalation of air. The inlet pipe 35 is connected to the aforementioned surge tank 34. The aforementioned inlet pipe 
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35 is connected with the air cleaner box 36 for removing dust, dust, etc. under inhalation of air. 
[0052] The air flow meter 44 which outputs the electrical signal corresponding to the mass (inhalation air mass) of the 
air which flows the inside of this inlet pipe 35 to the aforementioned inlet pipe 35 is attached. In the aforementioned 
inlet pipe 35, the throttle valve 39 which adjusts the flow rate of the inhalation of air which flows the inside of this inlet 
pipe 35 is formed in the down-stream part from the aforementioned air flow meter 44. 

[0053] The actuator 40 for throttles which consists of a stepper motor etc. and carries out the opening-and-closing drive 
of the aforementioned throttle valve 39 according to the size of impression power, the throttle position sensor 41 which 
outputs the electrical signal corresponding to the opening of the aforementioned throttle valve 39, and the accelerator 
position sensor 43 which is mechanically connected to an accelerator pedal 42 and outputs the electrical signal 
corresponding to the control input of this accelerator pedal 42 are attached in the aforementioned throttle valve 39. 
[0054] The exhaust air branch pipe 45 formed in cylinder head la of the aforementioned internal combustion engine 1 
on the other hand so that four branch pipes might join one manifold on the direct lower stream of a river of an internal 
combustion engine 1 is connected, and the exhaust air port 27 of each cylinder 21 is open for free passage with each 
branch pipe of the aforementioned exhaust air branch pipe 45. 

[0055] The manifold of said exhaust air branch pipe 45 is connected with the exhaust air purification catalyst 46. The 
exhaust air purification catalyst 46 is connected with an exhaust pipe 47, and the exhaust pipe 47 is connected with the 
muffler which is not illustrated on a lower stream of a river. 

[0056] The air-fuel ratio sensor 48 which outputs the electrical signal corresponding to the air-fuel ratio of the exhaust 
air which flows the inside of this exhaust air branch pipe 45, and the air-fuel ratio of the exhaust air which in other 
words flows into the aforementioned exhaust air purification catalyst 46 is attached in the manifold of the 
aforementioned exhaust air branch pipe 45. 

[0057] The aforementioned exhaust air purification catalyst 46 For example, the hydrocarbon contained while 
exhausting, when the air-fuel ratio of the exhaust air which flows into this exhaust air purification catalyst 46 is a 
predetermined air-fuel ratio near the theoretical air fuel ratio (HC), Occlusion of the nitrogen oxide (NOx) contained 
during exhaust air when the air-fuel ratio of the exhaust air which flows into the three way component catalyst and this 
exhaust air purification catalyst 46 which purify a carbon monoxide (CO) and nitrogen oxide (NOx) is a RIN air-fuel 
ratio is carried out. Emitting the nitrogen oxide (NOx) which was carrying out occlusion, when the air-fuel ratio of 
inflow exhaust air is theoretical air fuel ratio or a rich air-fuel ratio Reduction, the occlusion reduction-type NOx 
catalyst to purify, They are the selection reduction-type NOx catalyst which returns and purifies the nitrogen oxide 
(NOx) under exhaust air when the air-fuel ratio of the exhaust air which flows into this exhaust air purification catalyst 
46 is in a hyperoxia state and a predetermined reducing agent exists, or the catalyst which comes to combine various 
kinds of above-mentioned catalysts suitably. 

[0058] moreover, the electromagnetism attached in timing rotor 51a and cylinder block lb near the timing rotor 51a by 
which the internal combustion engine 1 was attached in the edge of a crankshaft 23 ~ it has the coolant temperature 
sensor 52 attached in cylinder block lb that the temperature of the cooling water which flows cooling water way lc 
formed in the crank position sensor 51 which consists of pickup 51b, and the interior of an internal combustion engine 
1 should be detected 

[0059] Thus, the electronic control unit (Electronic Control Unit:ECU) 20 for controlling the operational status of this 

internal combustion engine 1 is put side by side in the constituted internal combustion engine 1 . 

[0060] A throttle position sensor 41 , the accelerator position sensor 43, an air flow meter 44, the air-fuel ratio sensor 

48, the crank position sensor 51, a coolant temperature sensor 52, and the various sensors of valve-lift sensor 317 grade 

are connected to the above ECU 20 through electric wiring, and the output signal of each sensor is inputted into 

ECU20. 

[0061] It is possible to connect ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive circuit 31a, a fuel 
injection valve 32, and the actuator 40 grade for throttles to the above ECU 20 through electric wiring, and for ECU20 
to make the output signal value of various sensors a parameter, and to control ignitor 25a, inspired air flow path drive 
circuit 30a, exhaust side drive circuit 3 1 a, a fuel injection valve 32, and the actuator 40 for throttles. 
[0062] Here, ECU20 is equipped with A/D converter (A/D) 407 connected to the aforementioned input port 405 while 
it is equipped with CPU401, ROM402 and RAM403, the backup RAM 404 and input port 405, and the output port 406 
which were mutually connected by the bidirectional bus 400, as shown in drawing 3 . 

[0063] It connects through the sensor and electric wiring which output the signal of analog signal form like a throttle 
position sensor 41 , the accelerator position sensor 43, an air flow meter 44, the air-fuel ratio sensor 48, a coolant 
temperature sensor 52, and valve-lift sensor 317 grade, and after changing the output signal of each sensor into digital 
signal form from analog signal form, it transmits to the aforementioned input port 405 at aforementioned A/D407. 
[0064] While connecting with the throttle position sensor 41 mentioned above, the accelerator position sensor 43, an 
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air flow meter 44, the air-fuel ratio sensor 48, and the sensor that outputs the signal of analog signal form like coolant 
temperature sensor 52 grade through aforementioned A/D407, the direct file of the aforementioned input port 405 is 
earned out to the sensor which outputs the signal of digital signal form like the crank position sensor 51 . 
[0065] The aforementioned input port 405 inputs the output signal of various sensors through direct or A/D407 and 
transmits those output signals to CPU401 or RAM403 through a bidirectional bus 400. 

[0066] The aforementioned output port 406 is connected with ignitor 25a, inspired air flow path drive circuit 30a, 
exhaust side drive circuit 31a, the fuel injection valve 32, and the actuator 40 grade for throttles through electric ' 
wiring. The aforementioned output port 406 inputs the control signal outputted from CPU401 through a bidirectional 
bus 400, and transmits the control signal to ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive 
circuit 3 la, a fuel injection valve 32, or the actuator 40 for throttles. 

[0067] The fuel-oil-consumption control routine for the above ROM 402 determining fuel oil consumption, The inlet- 
valve opening-and-closing timing-control routine for determining the fuel-injection-timing control routine for 
determining fuel injection timing, and the opening-and-closing timing of an inlet valve 28, The exhaust-valve-opens 
close timing-control routine for determining the opening-and-closing timing of an exhaust valve 29, an inspired air 
flow path - electromagnetism - the inspired air flow path exciting-current control routine for determining the amount 
of exciting currents which should be impressed to a drive 30 - an exhaust side - electromagnetism - the amount 
control routine of exhaust side exciting currents for determining the amount of exciting currents which should be 
impressed to a drive 3 1 - The ignition-timing control routine for determining ignition timing of the ignition plug 25 of 
each cylinder 21, The inlet-valve opening control routine for controlling inspired air flow path drive circuit 30a that 
opening of an inlet valve 28 should be made desired opening in addition to application programs, such as a throttle 
opening control routine for determining the opening of a throttle valve 39, is memorized. 

[0068] In addition to said application program, the above ROM 402 has memorized various kinds of control maps 
Said control map For example, the fuel-oil-consumption control map in which the relation between the operational 
status of an internal combustion engine 1 and fuel oil consumption is shown, The fuel-injection-timing control map in 
which the relation between the operational status of an internal combustion engine 1 and fuel injection timing is shown 
The inlet- valve opening-and-closing timing-control map in which the relation between the operational status of an 
internal combustion engine 1 and the opening-and-closing timing of an inlet valve 28 is shown, The exhaust-valve- 
opens close timing-control map in which the relation between the operational status of an internal combustion engine 1 
and the opening-and-closing timing of an exhaust valve 29 is shown, the operational status of an internal combustion 
engine 1, and an inspired air flow path - electromagnetism - a drive 30 and an exhaust side - electromagnetism - the 
amount control map of exciting currents in which a relation with the amount of exciting currents which should be 
impressed to a drive 3 1 is shown ~ The ignition-timing control map in which the relation between the operational 
status of an internal combustion engine 1 and ignition timing of each ignition plug 25 is shown, They are the throttle 
opening control map in which the relation between the operational status of an internal combustion engine 1 and the 
opening of a throttle valve 39 is shown, the inlet- valve opening control map in which the relation between the 
operational status of an internal combustion engine 1 and the opening of an inlet valve 28 is shown. 
[0069] The above RAM 403 memorizes the output signal of each sensor, the result of an operation of CPU401, etc 
The aforementioned result of an operation is an engine rotational frequency computed based on the output signal of the 
crank position sensor 51. Various kinds of data memorized by the above RAM 403 are rewritten by the data of the 
newest whenever the crank position sensor 5 1 outputs a signal. 

[0070] After the shutdown of an internal combustion engine 1 is the nonvolatile memory holding data, and the 
aforementioned backup RAM 45 memorizes the study value concerning various control etc. The above CPU 401 
performs inlet-valve opening control used as the summary of this invention while it operates according to the 
application program memorized by the above ROM 402 and performs fuel-injection control and ignition control. 
[0071] Hereafter, the inlet-valve opening control concerning the gestalt of this operation is described. Although the 
opening-and-closing timing of the inlet valve 28 in case the operational status of an internal combustion engine 1 is in 
a low rotation operating range is usually set up so that an inlet valve 28 may close the valve in an intake-stroke bottom 
dead point while an inlet valve 28 opens in an intake-stroke top dead center as shown in drawing 4 Since the rate of 
flow of inhalation of air is low at the time of a low and it cannot fully acquire the inertia effect of inhalation of air an 
engine rotational frequency cannot make the pressure in the cylinder at the time of valve closing of an inlet valve 28 
higher than atmospheric pressure. 

[0072] On the other hand, as shown in drawing 5 , by generating negative pressure in a cylinder 21 in a period until it 
carries out the angle of delay of the valve-opening stage of an inlet valve 28 from an intake-stroke top dead center and 
an inlet valve 28 opens from an intake-stroke top dead center, the rate of flow of the inhalation of air at the time of 
valve opening of an inlet valve 28 is raised, and it is possible to acquire the inertia effect of inhalation of air. 
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[0073] However, when the operational status of an internal combustion engine 1 is in a high rotation operating range 
(i.e., when an intake-stroke period becomes short), the inhalation-of-air system of an internal combustion engine 1 is 
designed so that the inertia effect of inhalation of air may be acquired, for this reason, when the operational status of an 
internal combustion engine 1 is in a low rotation operating range (i.e., when an intake-stroke period becomes long), in 
order to acquire the inertia effect of inhalation of air, the angle of delay of the open valve timing of an inlet valve 28 
will have to be carried out so much that the time interval of the valve-opening stage of an inlet valve 28 and a valve- 
closing stage should make it short, and the pumping loss of an internal combustion engine 1 will increase unnecessarily 

[0074] Then, in the inlet- valve opening control concerning the form of this operation, CPU401 extracted the opening of 
an inlet valve 28 to the closed position temporarily in the middle of the intake stroke of each cylinder 21. That is, in the 
inlet- valve opening control concerning the form of this operation, CPU401 was made to carry out the opening-and- 
closing drive of the inlet valve 28 twice in the intake stroke of each cylinder 21. 

[0075] Below, the valve-closing time of 2nd valve-opening timerVO [ 2 or 2nd ] shall be called [ the valve-opening 
time to be the 1st time in case the opening-and-closing drive of the inlet valve 28 is carried out twice by the intake 
stroke of each cylinder 21 / the valve-closing time of 1st valve-opening time:VO / 1 or 1st ] 2nd valve-closing 
time:VC2 for the valve-opening time of 1st valve-closing time:VC / 1 or 2nd /. 

[0076] Thus, if the opening-and-closing drive of the inlet valve 28 is carried out twice in the intake stroke of each 
cylinder 21, as shown in drawing 6 , since inhalation of air will flow in a cylinder 21 in the valve-opening period to 1st 
valve-closing time:VCl according to downward operation of a piston 22 from 1st valve-opening time:V01, the 
pressure in a cylinder 21 serves as abbreviation atmospheric pressure. 

[0077] Then, 1st valve-closing timerVCl to 2nd valve-opening time: In the valve-closing period to V02, since 
inhalation of air stops flowing in a cylinder 21 according to downward operation of a piston 22, negative pressure will 
occur in a cylinder 21, consequently a pressure differential will arise between the upstream (inhalation-of-air system) 
of an inlet valve 28, and a lower stream of a river (inside of a cylinder 21). 

[0078] valve-opening time [ of ** a 2nd ]: - valve-closing time [ of V02 to ** a 2nd ]: - in the valve-opening period 
to VC2, the rate of flow of the inhalation of air which flows in a cylinder 21 by the pressure differential of the 
upstream of an inlet valve 28 and a lower stream of a river will be raised 

[0079] Furthermore, by the aforementioned pressure differential, a negative pressure wave occurs in about 28 inlet 
valve, and the negative pressure wave spreads to an inhalation-of-air system. Subsequently, since the so-called pressure 
vibration to which it is reflected in as a positive pressure wave in the air open end of an inhalation-of-air system, and 
the aforementioned negative pressure wave returns to the about 28 aforementioned inlet valve will occur, Time and 
2nd valve-closing time when the positive pressure wave by pressure vibration reaches in a cylinder 21 : by setting up 
2nd valve-opening time: V02 that VC2 seems to synchronize what it becomes possible to acquire the inertia effect of 
inhalation of air, consequently the pressure in the cylinder 21 in 2nd valve-closing time:VC2 is made higher than 
atmospheric pressure for becomes possible 

[0080] On the other hand, the rate of flow of the inhalation of air which flows into a cylinder 21 changes according to 
the size of the pressure differential of the upstream of an inlet valve 28, and a lower stream of a river, the 
aforementioned pressure differential valve-closing stage [ of ** a 1st ]: « VC1 and valve-opening stage [ of ** a 2nd ]: 
- since it changes according to an interval with V02, it is possible to lengthen the interval of 1st valve-closing 
stage: VC1 and 2nd valve-opening stage: V02, and to raise the rate of flow of inhalation of air 
[0081] However, since the rate of flow of inhalation of air serves as the maximum at acoustic velocity, even if it 
lengthens superfluously the interval of 1st valve-closing stage: VC1 and 2nd valve-opening stage: V02, it becomes 
impossible to raise the rate of flow of inhalation of air, and it is increasing the pumping loss of an internal combustion 
engine 1 . 

[0082] Then, with the gestalt of this operation, the interval of 1st valve-closing stage: VC1 and 2nd valve-opening 
stage: V02 shall be set up so that it may become a necessary minimum interval (it is hereafter described as a 
momentary valve-closing interval) when making the rate of flow of inhalation of air into acoustic velocity. Let a valve- 
closing interval be this thing that is called for experimentally beforehand and memorized to the predetermined field of 
ROM402 temporarily. 

[0083] Next, the inlet- valve opening control concerning the gestalt of this operation is explained concretely. In case 
CPU401 performs inlet-valve opening control, it will perform an inlet- valve opening control routine as shown in 
dr awin g 7 . This inlet-valve opening control routine is a routine beforehand memorized by ROM402, and is a routine 
repeatedly performed for every (for example, whenever [ to which the crank position sensor 51 outputs a pulse signal ]) 
predetermined time by CPU401. 

[0084] In the aforementioned inlet-valve opening control routine, first, in S 701, CPU401 is accessed to the 
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predetermined field of RAM403, and reads the newest engine rotational frequency (Ne). 

[0085] In S702, CPU401 distinguishes whether the engine rotational frequency (Ne) read with the above S701 is below 
a predetermined rotational frequency (Nes). Here, said predetermined rotational frequency (Nes) is the minimum 
engine rotational frequency which can acquire the desired inertia effect, when the opening-and-closing drive of the 
inlet valve 28 is carried out to the usual opening-and-closing timing. This predetermined rotational frequency (Nes) is 
the value calculated experimentally beforehand, and is memorized to the predetermined field of ROM402. 
[0086] When it judges with the aforementioned engine rotational frequency (Ne) being more than the aforementioned 
predetermined rotational frequency (Nes) in the above S702, it considers that CPU401 can acquire the desired inertia 
effect even if it carries out the opening-and-closing drive of the inlet valve 28 to the usual opening-and-closing timine 
and progresses to S707. 

[0087] CPU401 controls inspired air flow path drive circuit 30a by the usual opening-and-closing timing S707 that the 
opening-and-closing drive of the inlet valve 28 should be carried out. It considers that it cannot acquire the desired 
inertia effect on the other hand even if CPU401 carries out the opening-and-closing drive of the inlet valve 28 to the 
usual opening-and-closing timing when the aforementioned engine rotational frequency (Ne) judges with a low from 
the aforementioned predetermined rotational frequency (Nes) in the above S702, and progresses to S703. 
[0088] In S703, CPU401 computes 1st valve-opening stage:V01, 1st valve-closing stage:VCl, 2nd valve-opening 
stage: V02, and 2nd valve-closing stage: VC2. Specifically, first, CPU401 sets 2nd valve-closing stage: VC2 as an 
intake-stroke bottom dead point while setting 1st valve-opening stage: VOl as an intake-stroke top dead center. 
[0089] Then, as for CPU401, the positive pressure wave of pressure vibration generated in 2nd valve-opening 
stage: V02 determines 2nd valve-opening stage: V02 that the stage and 2nd valve-closing stage: VC2 which reach in a 
cylinder 21 will synchronize. 

[0090] Namely, the duration (it is hereafter described as 2nd valve-opening time:TO) from 2nd valve-opening 
stage:V02 to 2nd valve-closing stage: VC2 and the 2nd valve-opening stage: Determine 2nd valve-opening stage: V02 
that the duration (it is hereafter described as positive pressure wave propagation-time :TS) of the time of a positive 
pressure wave reaching a cylinder 2 1 from V02 will be in agreement. 

[0091] Although the aforementioned positive pressure wave propagation-time:TS serves as abbreviation constant value 
in that case since positive pressure wave propagation speed serves as abbreviation regularity at acoustic velocity 2nd 
valve-opening time: Since it changes according to an engine rotational frequency (Ne), TO asks for the relation 
between an engine rotational frequency (Ne), positive pressure wave propagation-time:TS, and 2nd valve-opening 
stage: V02 experimentally beforehand, map-izes those relations and may memorize them to ROM402. 
[0092] it described above - as - valve-opening stage [ of ** a 2nd ]: - if V02 is computed, it will compute 1st valve- 
closing stage: VC1 by CPU401 reading a valve-closing interval temporarily which is memorized by ROM402, and 
subtracting a valve-closing interval from valve-opening stage: V02 of the above 2nd temporarily [ aforementioned ] 
[0093] Thus, 1st valve-opening stage: VOl, 1st valve-closing stage:VCl, the 2nd valve-opening stage which CPU401 
progressed to S704 and were computed with the above S703 when it finished performing processing of S702: Control 
inspired air flow path drive circuit 30a that the opening-and-closing drive of the inlet valve 28 of each cylinder 21 
should be carried out according to V02 and 2nd valve-closing stage: VC2. 

[0094] In this case, first, the inlet valve 28 of each cylinder 21 is once closed by 1st valve-closing stage: VC1 after 
opening by 1st valve-opening stage: VOl. Subsequently, the 2nd valve-opening stage after the inlet valve 28 of each 
cylinder 21 was closed by valve-closing stage:VCl of the above 1st: It will open again by V02 and the valve will be 
again closed by 2nd valve-closing stage: VC2. That is, as the explanation of drawing 6 mentioned above described, in 
the intake stroke of each cylinder 21, the opening-and-closing drive of the inlet valve 28 of each cylinder 21 will be 
carried out twice. 

[0095] Consequently, since the positive pressure wave of pressure vibration generated in 2nd valve-opening stage:V02 
will synchronize with 2nd valve-closing stage: VC2 while the rate of flow of the inhalation of air which flows in a 
cylinder 21 is raised, it becomes possible to raise the charging efficiency of the inhalation of air in each cylinder 21 . 
[0096] Furthermore, with the gestalt of this operation, since the interval (momentary valve-closing interval) of 1st 
valve-closing stage: VC1 and 2nd valve-opening stage: V02 is set as minimum length when making into acoustic 
velocity the rate of flow of the inhalation of air which flows in a cylinder 21, the pumping loss of an internal 
combustion engine 1 does not increase unnecessarily. 

[0097] Thus, when CPU401 performs an inlet-valve opening control routine, the inlet-valve opening control means 
concerning this invention will be realized. Therefore, according to the internal combustion engine which has a good 
change valve system concerning the gestalt of this operation When the operational status of an internal combustion 
engine 1 is in a low rotation operating range, while being able to raise the rate of flow of the inhalation of air which 
flows in each cylinder 21, without increasing the pumping loss of an internal combustion engine 1 unnecessarily since 
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the inertia effect of inhalation of air can be acquired, what the charging efficiency of the inhalation of air in each 
cylinder 21 is raised, with the torque of an internal combustion engine 1 is raised for becomes possible 
[0098] in addition, electromagnetism in the internal combustion engine 1 equipped with the drive formula valve 
gear, holding a throttle valve 39 to the opening which is opened fully substantially that the pumping loss accompanying 
generating of inlet-pipe negative pressure should be prevented When the so-called non throttle operation control which 
controls the opening-and-closing timing of an inlet valve 28 and an exhaust valve 29, and controls an inhalation air 
content is performed Since the pressure in an inhalation-of-air path serves as abbreviation atmospheric pressure and it 
is hard coming to generate negative pressure in the cylinder 21 in an intake stroke, the rate of flow of inhalation of air 
is low, and a bird clapper is assumed that it is difficult to evaporate the fuel injected from the fuel injection valve 32. 
[0099] Then, as shown in drawing 8 , CPU401 raises the rate of flow of the inhalation of air which the pressure 
differential of the upstream of an inlet valve 28 and the lower stream of a river at the time of inlet-valve 28 valve 
opening is increased, with flows in a cylinder 21, and you may make it promote atomization of fuel and atomization 
with the gestalt of this operation, by carrying out the specified quantity angle of delay of the valve-opening stage of an 
inlet valve 28 from an intake-stroke top dead center, when non throttle operation of the internal combustion engine 1 is 
carried out. 

[0100] In this case, in the cylinder 21 in an intake stroke, the good combustible gas mixture with which new mind and 
fuel were mixed homogeneously will be formed. Consequently, with necessary minimum fuel, it becomes possible to 
form a desired combustible gas mixture, and fuel consumption will be reduced. 
[0101] 

[Effect of the Invention] In the internal combustion engine which has a good change valve system concerning this 
invention, it becomes possible by extracting the opening of an inlet valve temporarily in the middle of the intake stroke 
of each cylinder to make high the rate of flow of the inhalation of air which flows into a cylinder. 
[0102] furthermore, in the internal combustion engine which has a good change valve system concerning this invention 
Since the so-called pressure vibration to which it spreads to the inhalation-of-air system of an internal combustion 
engine, it is subsequently reflected in as a positive pressure wave in the air open end of an inhalation-of-air system, and 
the negative pressure wave generated within the cylinder returns in a cylinder will occur when the opening of an inlet 
valve is extracted, By setting up the drawing stage of an inlet valve that the stage when the positive pressure wave by 
pressure vibration reaches in a cylinder, and the stage which an inlet valve closes should be synchronized, it becomes 
possible to acquire the inertia effect of inhalation of air. 

[0103] In that case, since the opening of an inlet valve is [ only being temporarily extracted in the middle of an intake 
stroke, and ], the pumping loss of an internal combustion engine does not increase unnecessarily, therefore, since it 
becomes possible to acquire the inertia effect of inhalation of air while being able to raise the rate of flow of the 
inhalation of air which flows in a cylinder according to the internal combustion engine which has a good change valve 
system concerning this invention, without increasing the pumping loss of an internal combustion engine unnecessarily, 
what the charging efficiency of the inhalation of air in each cylinder improves, with the torque of an internal 
combustion engine is raised for becomes possible 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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nmftizm»t& mmb ®.%#tm#-tz> ^mb z mm 

mm*+iHzft& z b ti^ffi.b%h . 
[0017] m.->x, ^mcom.m.nmifza^xm^co 
#fMizm%#cr)mgi&%it>ti&b, &%mw,zwLA-tz> 
®.%n i m.tfis>< %hbb\>\z. m^mtmrnmh 
tihzb^&tzfr. &%mz&tth^%<vmmm s 

izm htih<D&.X'$> h tztb „ mfexy rm&tfftttt 



&Zbl>%\,\ 

[0018] mz. *wfuzi&&°s3m)#mffib lx 
a. mju$, mmjj : tmmixw%#&j:ifm%#$:ffl 

mjfimm.m%M^zhi> btiz, &%m<r)mmmz 
&^xm\#<vmf£z-mMizn&^<m®mmxm# 

[0019] ztm, ftmmmcom&w&tf-misi&im 

znz>c\bi>m%b%&i}\ ftmwm<r>imwmtfi&® 
m.m&imi<zhz,bzi±. ®.mco%M&m< . ®.%<om 
tt^s: n &zb tmm b^tzihxhh. 
[0020]^, *%amzmz>-Bj%m#mffitt-t& 
iHmmMiz&^x , ftmmMvm&vmfimfenmzm 
mzhhb % ^zimmmmn®iA£tm£ rm^sm® 
AZt^mb -tK < mmmm^mmmm^mm-t h ®m& 
MW^&zmizffiz. x^i, M&a , ®.^#mmqwfm 
«±, ftmmmcow&VimmuLtzm$i<7)Mmm.mz& 
htziz. ^mm^mmm^za ^xm%^comm^- 
mmizm&K<mmm3m#Wiffiz®mi-& x^izt 
xi>£i\ 

[002 1 ];W1 ®^#R?/m%#<r>fflm?-<( 5 > 

mzistfzwj ? hmzmw-tz. z b izx 
mco®LA^»&zmm^&. mmyy^-v bivmmi 
wt>mwiim%iH®mmt:®fe ttz hnx-h •? . tax 
dzftmmmiz&^xsyxu-y h>umm®m&m7Z 
tix^&m^ii. %mMzffi.A-tz>mcow^coMmtfi& 
<tc*)%wz#>. M^co^zm&xw^nimmmft 
±.bmiam<Lit£mz>'£m¥$>z>frt>xh&. 

[0022] 

^#-r-s» ftmmm(o&fom%mmmiz~}\ ^xmmizm 
-j^xmw-tz.. 

1 0 0 2 3 ] m *mmcoBmi,z{&& ftmmmb -e- 
<nminzk<vm^ffif8L*^~twxfo z.mi ^-t^m 
mmiu. im<7mffi2 1 *mLtzA+m ivv>*:&& 

[0024] mmm 1 «±. 4 r>co%m 2 1 ms&ffl* 

S5 1 c tm^titz is U y^yn -vPlhb, ZcOi^V 

>¥7v3 -y ^ 1 b<r)±mzmfe£tifzisv >y^v ¥ 1 

[0025] U y/7o 7?ib (t^ , «rat±i^ 

c0^7>-^^7h2 3l±. #M1V2 1 rttcffikifttz 
^« 5 fut tx h V 2 2 £ jS*S $ ixT V . 
[0026] 2 1 OfX h y 2 2±*fc«. b*^ 

h y 2 2 cOUffl t v U y^.y H 1 a^mm b (.Zffl&tl 

tzmmm 2 4 tm®. s *it ^* . we^ y ^ ^ » h 1 
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[0027] Mte^'J y^-x b' 1 afc*JWC#««2 

1 <mmm2 4 tzms»6uzii. h 2 6 coma 

a fc« . WE****- b 2 6 <D#iIPSSj £ BJ0W 4 (gft 

# 2 8 k . waMw«- b 2 7 o#Hin sfcajm-r hm 
%#2 9bwmMn&zWi.»t>tix^h. 

[0028] BUlfiv- U >f\ 7 H 1 a(C«, JBfHNtfft' 

2 8£l?3gfg»nr£tlOT»«f?§3 0 (HT, B&fitre 
5gfE»filli3 Ob&t) jW8«#2 8 k HftR(t4>*i.T 

v^*. #®mrame»ififit3oici2. is©«giKSig 
is 3 o tcsfswEe* bp*-*- * 7t«KSD8a»[in» 3 o a m 

T, ©m«»EISS3 Oaklet) 0TOltt(CSlC3*l 

[ o o 2 9 ] Huie^ y 7 h i a t«±, jbhsbns&p 
fflansit^k zizmLtzumfizmm Lxmmmx 
2 9zmmmt&nMm>wm3i (bit, inaim 
w«j«s«3 i kia-r ) *^m#2 9 k h«hh-s>*i.t 

#Sfmifi!l^fi^iMSfli3 1Wi. 

»s^3 1 izmmmmmn^&tzz><omm®®3 i a 

(KIT. *MNM«ttiBSMStt3 lklfi-t) 

[ o o 3 o ] jjb Ltzm.%mmmmwmm3 o k 
wmsmm3 1 k«. & srsasnmm £ ^ 
s-rsto-c**. ;^r, ®.mmmmmmffi3 0k 
%mmw.wmm®ffi3 i<?>mim%mi8.iz^xm* 
h.m. m^wmmmmm 3 0 1 ymMmmmmwm 
3 1 b\mMcom®x°foz>tztb. mjmmmmm3 
0 $ mizmf xwmth . 

[ 0 0 3 1 ] H214. ®M«S»«fi£3 0cofi§j££ 
^vrBrfflHT**. H 2 fcfe U"C « lcoi/<)>y 
V;H1 ati s ^'J^/d^^I bc7)±ffi(c@5£3;ft 
£07^7 b 1 Ok. Z\(OX3T^v b 1 0 cOJigPfcriStt 
^JufcT-y^y bl lk**iTV^4. 

[0032] minY^v H 1 0 Kfi. =S-^M2 1 *K 
2 b 2 6 #©j£$*U 4HRSv-tf- b 2 6 CO 
JKft£ 2 4 flB<OB8PJ|8fcH J . 2 8 cO#ft 2 8a*>' 

^-rs^co^i 2tm.W>tlX^Z>. 

[0033] OT^-y b' 1 0 £J4. b 2 6<7> 

WMffiA^i<7)nT / v-y b* 1 0<O±MfcjWCBr®R® 

ii?ix^©^#2 8cO#W2 8 b *Jtiiaftfc«J$^-4 
M#tfV^7;<M b* 1 3im XZtlX^Z. 
[ 0 0 3 4 ] 7 -y^'s-y K 1 1 C&vvt Bul^l^tf-* 
K 1 3 kl*fo#H— I137301S 
tf*2 3730 2M£A£ixSffiWW0371Kbt7Ll 



4#f£ftA>irO^. ml23TK#7Ll 4<DTSB1 4 b 
14, *^±»14afcJfcUC&*fc»JSSiVtV*4. £1 
TCtt. WE^rKftTL 1 4 1 4 b ^fl^cgp 1 4 

b k^u wiearroftai 4co±u 1 4 a £g/h» 1 

4aklB-r. 

[0035] KtiBS/hffi 1 4 a(c<4. «aS8Stt«cd»^>^rS 
fB#<0j&l 373 0 1 fcI2373 02ttfmfe<?>ffi& 

comi3T3 0 lcO±Sgk»2 3T3 0 2COTSSW4. 
^fiX7 5yy3 0 lat77>y'302a«§ 
*Vtt3v\ il373 0 1IJJ:JK, ^2 373 
0 2ttT**»fe*iteM.3T]Rft?L 1 4 KRJ? £*u 7 
7Vy'3 0 lat77yy'3 0 2a^37K[M14<7) 
*»fciiStt-4£kfc:«J:9S5 1373 0 U^2373 

o 2«ocaflBW>3& t sii"c, iiu!eF^p$3 o 3*^^^ 

[0036] ^13T3 0 1O±77(C{4, fi«0)77« 
^?73 0 5 ^iXT V ^ . ; y >^-V y r 
3 0 5{4. •e<73T«Bt=»BESitfc79>'> s aP3 0 5afe: 
tf/l-b 3 0 4 tT7'yA^7 K 1 1 ±ffi(Cll^ 

^nX^-S,, ZCOm^, y?yiS%H3 0 5a$:^tiT>y 
m-v 773 0 5<y5TS*>'H 13730 1 c7)±M)il#^ 
(~^«LJt«®T'Hl5g$^ik{^ , 9. -ecoM*. H 
13730 li^77^7Hl 1 <,zm%.Ztl&ZtlZtc 

[00 37] ®23730 2(DTmzl±. 371C! 

#?li 4<vmMi 4 b kB&n@^(.@^^-ri.s** 

*»^SaT#-v 77 3 0 7 fr'i^t^trT icoa 
Tdf ^ 773 0 7Wi^N 3 0 7A>1IL ^-cO^/P 
h 3 0 7(Ci OWSES^l 4 a kf!*S51 4 bcoggg 

te#»*4Ti«a*ogmffi£iil£$ivo^. ^co^-gr, 

07^77307^137302 tOTffl^^gPfc S 

mLiiVHR-cmm^tuzb^*). -eoig*. ^23 

73 0 2 *^'7 7^ 7 b 1 1 tSSSixl. i k . 
[0038] fflBfH 137301 <Dmmffl?M3 0 3Mcr> 

wizBtftz tutzmmzii s * 1 comn3 >f >v 3 0 8 

v s Buia^2 373 0 20MW.3 0 3WJ<^)B 

tix^z. z&m. mi<omm^^^3 0 8tm2<Dm 
i3^/i,3 0 9fcii mssm3 0 3&-frLxm-k? 

«IS3 ^308, 3 0 9 {4 , MiB tfc©»ffl!lS«6iniSS 

3 0 a k $ flX k»4 . 

[0039] f)feP»:3 0 3 W4. 938Mt3 0 3*>rtg 

^-+3 1 l**SBSiiT«f>S. i<0T-vf-v3 1 1<0 
+Se8WcB:. IJ7-v^^ 3 1 1 <0WW>K»oT±T*' 
fSj{cStUL^na^7-v^-v>-v7 b 3 1 0*>'EI^ 
S*lTtv?>. I«7-7f^y-p7h3 1 1 {4. ^C0± 
SS^IulE^l 3730 1^+S§P^j1-oT-?-0±*c07 
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2 37 3 0 2<9ifcffiffi&ffloT*OT#<0&fc95 1 4 b 

ftizm&xdm&zti. mmi ?T3 o mamssm 
[0040] mrier y^-v 773 0 5 PHzw&LtcT 

-Vf+y t 7b 3 1 0<O±«fflC«. PfflRGT v>"? 
U-r— *"3 1 2**»-&3:h.4 1 1 *>fc. MET + 
•y7°3 0 50±^P^fc(iT^>X 3 1 3*>' 

;n^77A , iJf-t3 12i7y'tXV# 
3 1 3 1 Atf1?$L 

ltv>s. *7t. mriery-vxh^h 3 1 3iMier 
7>u7'jy/3i4tos»(i Btrier-y^^-^ 

-13 1 Stfrti&SflTH*. 

[oo4i] Buie*«i 2 brttgajLfcr- 

■7fA'y+7h 3 1 0<OTffl»fcli, ©M#2 8sD#!tt 

2 8b <0 JJB«*«3«f L T H 6 . buE#W 28b co_hSS 

mvMmizte. nmw.cr>riT u t— 7- 28c 

TfcO. fWJf- ^2 8c<0Tffii:oT' , s>y 11 
OOiffifcOOtcti. D7X7'Jy^3 1 6***h£LT 

10042] ZcOXo fcffl^$^ifi»fflWS«>lSfil 

3 otii, (Rmwiafti5jss3 o a*>^m i comw.^4>i> 

3 0 8XV»2<0«l83>f^3 0 9 k:#t LXWiWMM^ 

7-7ft^7h31 0fc*tLTT3ri6] , 
«RM#2 8 2rffi#$-^i,^rra]) A^)frt>*A*fffflfSi: 
D7X7'J^31 6^««#28WLT 

ftf£Jj**tfMHU -t<y)*£3l. 7-"7f+^7h3 10 
St>'©^,# 2 8 #2V S« LTFJry&OttSlC^lfcfe^ 

[0043] m. T-y;tXTV>73 14tD7X7'J 
^"3 1 6<7)#»7J«. 15137-' 3 1 lcotlt 

a**ir£iaiK3 o 3ttivvtflrses 1 373 0 1 1 mm 

3S2r}7302fc <0+BI<Ofi[atc-*r * ± 3 tSS£ix 

*£tctt, 7-7ft3 1 KOtt'Affia^KrfELfc'fra 
fiSt-«tSi 07^'tX 3 1 3{ci-5TlS 

s-r s i t ittmz* ~> x ^ & . 
[0044] Huier--?^^-v7h3 1 oat/ 

B?ie#W2 8bc7)tt^r[*ic7)^${i. HOlBT— 7f + 3 1 

i a*wieiaii*3 o 3co^ra^atcfi»rs k # mria 
s (kit, fRHMtsr*-*) t*hXo\zwc&&ixx 
[0045] HtrieL^i»$vfflymfiraiis«3 ota. m 



%mmmWS, 3 0aKSl colla >i> 3 O 8 (c*t L 
Tam«^* J EPiD§ix£i;. JSl3730U*ltf)S 
I3>r;l,3 08t7-7f^3 1 7-Vf- 
+ 31 1*»13T30 l»Nw3SffiS-»i:S*|fllO«8Byj 

l . mmmmm®, 3 0 a &e>m 2 <?)ti3 ^ ^ 

3 0 9 £*f LTHj««gS**E|ffln$ f: s 123730 
2fcgl2<y)fBK=K/P3 0 9i:7-V?-\'3 1 1 1«0 
(CT-V^-v3 1 l&«r3E»2 3T3 0 2«^3Efi[$-fr 

[oo46]ioT < .tie l tzfR^mmmmmmm 3 0 

T'« . PR«{PJ!§g»j0S& 3 0aH ^mS^Bl*^ 1 <7)« 
EB£M/V3 08tB2O«^3^;U3 0 9t^StcEp 
jD^il^dttcJ; 0. 7-7ft3 1 l#*iiiIi&f£U 
JilT#*|c2 8a*WBIB»$ixSitt^£. *<*>|R, 

i <7)mig 3^;P3 0 8 si^sg 2 comm. =* -y ^ 3 0 9 iz 
M-r&mmmffi7)EPM?4 $. >ykwmmfii<v±z § & 

3Sei- £ Z k IC X 0 . 2 8 COBUH* >f 5 ^iT&SlJ 

[ 0 0 4 7 ] ±SELfc««««aBBB(IS«3 0 1 

«Wl#28035ffl2r«a}-r«^A'^'y7h-fe>^-3 
1 7#"BX l 9tt&t£>;flTV 1 >|>. ;^WJ 7 h-b>^3 
1 714. T-y/s°'Jf— ^3 1 2<0±BBfc:»l"5#*t6n*: 
nM^-^7Bl7at, 7y>Xh^;H3 1 
3(Cjoft-g»luier-y^N°llx— ^-3 1 2fc^|6j-^SgBtifc: 

x^z>. 

[0048] Z(OX 0 \ZJffi&1XiZ.XfV7V 7h-b>f 
3 1 7T1i. mM?-y>y 1317 a^B<rlS©Mffl!Wa 

»is^3 otfor-^^+s 1 1 k— wmz^m.L. m 

!B*> -y7°-fe>"9-3 1 7 b*<fgdr> •yT-fcV-F 3 17b 
i: HUlB^-y-y 1317 a k omMlzHm L tz^m^ 
Z$!,l)~thZkliZ*j:&. 

[0049] -tons, r-v-j-v 3 1 1 tftp&vaBuzii 

hk% <7)*r*r 7 7-feyt3 17b <Offi*Yi#iS& J f *E 

-b>-^3 1 7b<7)til7Jft-tffltcO'[III^^Lm-r£^ttC 
J:0. 7-7fr3 1 124V««#2 8«i^E{ft*«pg^- 

[00 50] ZZX\ miizm*). «iil<?)y'jy 
^ •/ V 1 a tc« , 4 o<?>RWA» ^ ^ S QS^^BP 3 3 

mm^ix. &m%2 1 co©^,^- 1 2 6*<mriapR^,si : 

3 3iO«-fe i fft3ijitT^.|.„ ffiev-Uvy^-y K 1 a 
(c&^T HulBiS^.Sl ; 3 3 kcr>mffi&®.<7)i£mzte, * 

?>miLt>mm>x- h 2 e wzms x 0 mmat# 3 2 a* 

[0051] mim%tfiV3 3(i, ©^MttSrJtp*!l't 
y7^3 4C(l »»*3 5*«fiaS6SiiT^4. fffB 
9 V—f#v?X3 6 t«g»§n-CV^4. 
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[00 52] ffidto5Mt3 5 Cia. mttm3 5 ftZffi 

fflEIUMF3 5te*JWCii?£xr7n-x-*4 4 «fc •? 

WBBtt & xa -y h 3 9 «<BVt &*IT k ^ . 
[0 0 5 3] miexo-y Wl/#3 9(C{4. Xf-yA^ 

#3 9£f5fflgB»rt&xn-y h;HT?faX-^4 0 

^y>vA2{zm>kmzmn^fimr^^)v^)VA 20 

[0054] — 2u lulErtM«RI 1 ®y li V= 1 

a Cii , 4 1 OSTFafc:*? V >T1* 

Sit, 2 1 CDffl%X- h 21ifitffi&®Mfc4 5 

[00 55] WSBLfc»SMS*4 S^^ffte. JftSW* 
4t^4 6fc««3i7.T^S. SBRJWk«B9E4 6tt. Sf 

[0056] Buie©f«e«4 som-^wcti. 
*4 5rt*«»i&«MR<os«ife. m^8u*t<i\ mm 

[0057] m»mflHUN*E4 6 a, mm. mm, 
mmmA ei,z^x^hm<<^m^m^mmB 

(HC). -Sftlf(CO) , SSgfrffcft (NOx) 

*a^-*-*=7ctt8L mmwkfm4 6iz%LA-tz>ffi 
%^mtm ->2&toxt>t t%im$&iz$±ti 
saxsHUa <nox> &««u ssxi^saut^ 

Si» i 1 < fx U >y f?itfi) 4 * <i«3 L T 
bxb&SIMfcft (NOx) ^ttajLo-^tTC- WW* 
Sil5l7cMNOx«&. S»fS«Wfcftl!«4 6(=«A^4 

4 fc # (c««*OSBR»fl3& (NOx) £ jItc • 

•mtt&miRMTtmN oxfm. t l < «x_tia 

[00 58] £jt. 77y?^7b2 
3<3^fcK9ftfrtfc*lJfc* 4 5 Vifu-f 5 1 a fc ? 

5 y^n-? 5 1 aiSfi^^U y^o 7?lb CSX 
9f+*t£ftfc«S8ir-y?T-y:r5 1 bi^^rS? 5>- 
liZV-s a y-feV-9-5 1 1 . ftflHSH 1 cDfiSBCffMS 
*ut»*P*» 1 c £SEft&ftin*<^JK£^a3-f ^< ^ 
y y^7n y ^ 1 b CSX 9 Wt^itfcyjtfg-fe >"tr 5 2 1 



[0059] Z<7)± o lzffif£Ztitzftt%®M 1 Ctx. W, 

nmmm 1 <o3WBK!B£iw»t* ^coirfifew^- -y 

h (Electronic Control Unit: ECU) 2 0#tff|g$ 

[0060] huIBE C U 2 0 fcHu *o -y r- Ao-j^'v a 
y-fe>"tf4 1 . r^-k/U-Kvi^a V-fey-9-4 3, X77 

y-fe>t5i, ykia-fe>-^5 2. /</W/VyhH>^3 

yWftjjm^E c U 2 OCAASfU. J: -5 C&oT 

[006 1 ] miiaECU20Cti, 4:?^M:?25a. 

®mmm®8$ 3 0 a . ^fiiig»iijK3 1 a . amw 

H£:frLTf£Si£it. E C U 2 0 ^a-feV^HJ^ft 
*m*J-<yX-?kLX-<t *2 5a. 
0S«3 0 a . P$«§gi«3 1 a. MTO#3 2 . 
^□•y h*ffl7?fai-^ 4 0 *MflW4 CI t *>^Itg 

[0062] ^C1T- S ECU20I1 03C^-T<t3 
C. 5KarK0tt>N*^4 0 0 tcj: oTttSCtSR^fifcC P 
U4 0 1 b ROM4 0 2 t RAM4 0 3 t^ v^T yT 
R AM4 0 4 t A^JsK- H 4 0 5 t tb^- h 4 0 6 t 

zmiztkbtz, buisatj^— h 4 o 5 tcmm^tifi 

A/D3yA-^ (A/D) 4 0 7Sr«i.-C^I>. 
[0 06 3] MIBA/D4 0 7CJ4. Xo-y hlVtfisi/ 
gym4 1, 7^-c;^yy 3 y-fcyt4 3, XT* 
70-^-^44, ^MJt-tV-9-4 8. *ta-fey-9"5 

2. AWj7h-tyt3 1 7^<oiacr^D^fi# 

it. ^>^r(D^mmr-r^^m^m^i)^ : J9 
)m j %m&izm&Ltzmzmmxjix-Y4 o 5^ft 

[00 64] H?ISA73^-h4 0 5ti. MLfcXn.y 
hy|/#yy 3 y-feyt4 1 . 7?Wy"y3y-feyf 
4 3. x770-^-^44, ^lh-fe>-9-4 8. *fi 

BtlEA/D 407^ LT«^$itS i: t i> 
C. ^y;#yy 3 y*yt5 l^idfc-r^/MI 

^m.<m^i xjrf h •<= E««i!$ itr . 

[0 06 5] |fiiaA73^-h4 0 5(4. ^a-fey^OHJ 
7Jft^BJgX{4A/D4 0 7^^tTA7jL. -eit^> 
^aj*<S#*5D5ri*Itt^<^4 0 0 £tf-LTC PU4 0 1 
^RAM4 0 3^ft-r?>„ 

[0066] HUlStti7J* , -N4 0 6t4. ^^'7-^^25 

a. mmwmwbs o a. ^m«iE»)iniK3 u.i 

f4«W#3 2, xn-y h;bfflT^f-^x-r5'4 0^fcm 
«B»*^LT»»S*rTV^. H?ffittl73^-h4 0 6 
(X. CPU4 0 l*^ffi7J$it7t$iJ«ft#5:^7J[6Jtt^' 
X4 0 0?r^-tTAy7L. *<0iWWi^*-f ^-f * 2 
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5 a . tiSMBSmmto 3 0a, maMUWH 31a, 

2 . mxd y h^r^fax-j- 4 0 

[0067] miROM4 0 2ti, »4«ttSSr^'f 

H«7r l Jir-y3yTPy'7A|:j||i, H&^#2 8<7) 
g3«S:Waoi3Kfc-r^<i»^(IHg»IIl»3 Oa^MW 
"t I. fc «X0«SI#BI1KIW«/P— f - y £!B1t LT v»* . 
[00 68] MHROM4 0 2«4. IJSBUtm/^- 

7°. ftmm i ^m^mtm\msimmtcomm^ 
-m&msmmiHv mmm 1 <*>W6tt»k © 

4 S ymW-? -y 7\ rtftMKRI 1 «OSW£tt»k 2 

9<offlm?J$y7tnmi%£^t%t5\#wffl?4 s> 

^Mfflv -y 7\ ^iH 1 oaHBRJBk ©M««Sgfgi& 

mm 3 0Rmmmwmmmm3 1 tcaanrt-^iwa 

l<7)It«.ifc#Mft2 5<0jfcW«fc^«l«**^- 
jfcWJBlWfllV -y 7\ rtftftR 1 ^aiKttfli k XO -y h 

/P# 3 9 coligk jjrTXn >y b /UB&fclffllv -y 

7\ l cnw&imt 2 8 co^js t <nmh 

[0 0 6 9] HuieRAM4 0 3{±. #-lr Vf nttiUm^ 

*>c p u 4 o i <?)?faoiS^S:ffi«f s . fHE»g££ 

14, tfl*.ti\ ?5y^!Ky>'3/'-feyt5 lOtB^fl^- 
4 0 3{Ci5tt$*l.4#8<»5f r -^*4. ^i^^^a 

[00 7 0] MK^' -y 7 T-y TRAM 4 5(4, rtffil&m 

&9mm£K& i ?WB.m&&m-&. mibcpu 

4 0 1(4, B?IBROM4 0 2\,zW&2tltzT7°V'r-i' 

syTtiyyMzuixmfcL. mmmwm* j&im 

[0071 ] *«Hi^)JB!Bfc:*>3&»S««#BI!l*(W 



« t o v 3*^ s . Aim 1 nrnfflffitfrnmsm 

ffl&lzt>ht&a)®&,#2 8cr>Wffl?4 S/^li, ffl 
«. 04Cjirf 4 3C, (RSMtBJJ&ST«»#2 836« 
SJ#lT.g> k k t fc©«ffeT?E^-C'CR«#2 8*W* 
S J: 3 RJg $ *ll> # , «ME«iSt#1Kv ^ k $ 

tz£>. «Ss#2 8<om#*fcti«t5Sa;«rt<!0£E***Sl 
[007 2] .rfttc^fLT, I5^t«t5(:, 

SMS2 1rtKftBE)&5B^«-frSii:fc:«]:0. ©^.#2 8 
[0 07 3] L3&»L=Sr*«fe. ««^lc0®MSK{4, ft 

o atatfTexiiia*<9g < «r* k & t= . «ai<o«*a»*6*ff 

a«4tWffi@!(6)I«^(c«)S k * , o£ Offi^S 
«»a* s fi< *4 k * tiSmO'«ttS&m&#l»/ctot(4. 

2 8 com^mm t m#mm t com^i^mmim 

[0074] -eciT. *»fecOJB®Wi«»©^,#ffiK»i 
#PT'(4, CPU401li, 2 1 05««tfgO3*+ 

T'5R^,#2 8<?3H!*4:— «WtC^B!taai i-CtSES 4 3 fc 

(4. CPU401I1 #»B2 1tf»SW?gtC*SVYr. 

2 8 2r 2 HRITOKrr^ 4 3 1 Lfc . 
[0075] UTX'li. «RfS2 1 <0®Stffe-C«»# 
2 8^20raraig»§nS^^ 1 0gtfOffi#^Srm 
i«WI:VOi. ilHl@«ffl#i^W^mi(OBB# 

mm ■ vcu 2niaco^B#^&^2coiB#Sf« ■. v 

•SttfOk-t?.. 

[ 0 0 7 6 ] ZcoJ: 3 fc**fS2 1 OSWMfBKfcv^T 
®»#2 8*<2®|ira8Btt$*l4fc. @6t^4 3 

VOl^A,?gl<50ffl#8#W: VC1 
4 T'cora#W^T'(4 , fxhy2 2 <0T»»ff fcJB t T 
^®2 lP«ifc«S«)%A-rSv=k %m2 1 

(*l<7)ffi^{4, BS^Ek^ot^S. 

[0 07 7] «Wt, ^l^ffl^I: VCl*»fe»2 
^ffl#B#ffi : V 02 4 - W) W#«raT'(4 » h y 2 2 

^a6, ««2 lrttftffiA«S^L, -e^*S*. «SWP2 
80±8I (®^») kT« (a«2 1F«J) kOBIfcEJj 
H^tl>ikfc^l». 

[0078] m2cr>m#mM: VO2*»^aS2«0BJ#B* 
SB : VC2t"C<OBB#J8lia-C{4. ®^#2 8^±ffikT 
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[ 0 0 7 9 ] Jgtc, mi<D&Xmz£^X®.%#2 8i£ 

^xmznmmmm&<o±%mi&mi,zTiEE.Wib lx 
KM%tixmi®.%#2 8&mzm-?x<&, 

E.m^m2 1 Piizmm-tz>mmtm2cr>m#mffl ■■ v 
c2ttfimti>xo izm2<offl#mm •. vo2$:ss-r 

£ £ fc t J: K> , «SW)«tt3&*&»«. £ i: **Tflfifc * 
0, *<0*a*. %2<m=mm: VC2£*i»*Sjil«2 

coo8o] — %m2 1 rt^va^-r 49BR<ojsa« 

li . 2 8 <7)±S t TVS. k cr>EJim<tt * £ KJE t 

m2<vm#i%M: vo2kcr>mm<,zmtx^t~tz>fz 
*>. miv>m#mm:vcikm2com#mm:vo2k 

wraH5r*< LT»5W>ii6* £ 
[0081] UpL=5t#£. «««8Ba[J4Wjrcil*i: 

tc&tztb. micomimm: vc\km2com^mm: 
[0082l*if. *3Bfc<>HBSS-ct±« ssi<offl#a* 

ffl: VCli:S520>fll!#B«tB: VO2tc0SPra{i, 

aBa*«ai[t-r&±-c«fiw*/hK<oiaiPH (Jar. — bwj 

CO— KfW#raPi{i. : f*IHIWfc*A4>ilTROM4 0 

[ o o s 3 ] mz. ^mmcr>mmz^mM,^mmum 
\iz^\ ^xmkmzwm-% . cpu4ont 

fflW>\s-+yi^ ROM4 o 2^;=^s'>f^^i$i^T^•&;^ 
-?->'-e^>oT. cpu4o uzx-oxmjmfSM (m 

trt&m) izm 0 is bUff ^ ixS^-f- >T"£> & . 
[0084] l9ffi«»#BH«M«i^f->"Ctt« CPU 
401lt*f, S7 0 1t^T. RAM4 0 3<OJ5f 

esw^txi, «Rco«aniiHgR (Ne ) 

[0 0 8 5] S7 02m CPU4 0 1 Ji, B?I2S7 

o i tra»aj$itfci)iBBiiBE» (Ne) tm^mak 

(Ne s ) OTt'&S^^SrWJ-rS. MIS 
Bf^HHEft (Nes)ti, ^mmiz^^tit^mx 

hK>. ROM4 0 2(&m%.m®iizimztix^&. 



[0086] wies 702 iz&^xmzfflmmmm ( n 

e ) *n»8EJ5r5aSlE» ( N e s ) JjLht»&4 kWSUfc 

cpu4oi«i. fmn#2 8£m®e>fflm?j 
5 yrxmmmmtx i>mmcofflm%&n& zk#*i 

mX'$>&k*-%L. S70 7^JSO<. 
[0087] S70 7t(i. CPU40 1(±, ffigCOffl 

m?j$ >7x®%# 2 8 zwrnsmtK 

0K3Oa£»p-r£o —-ff. BUieS7 0 2(CfcUTlM 

le^reisitessc < n e > tfmmfemm. ( n e s ) x 0 

CPU401ti. PR^#28£ 
[0088] S7 0 3t'll CPU401(i > SillcOH 

M:voi. tzicomtmn: vci, w.2cr)m#£f 

M : V02. RV*2O0WFI^«! : VC25r*tiJ-t?>. ft 
CPU40H1 AS 1 cr>m#&fM : V 

OlSrfR^tTmii^tg^-rSfcttt. m2cr>m# 
mm : VC2$r©MffST5E^iClS«-rS. 
[0089] «tvC. CPU401I1. I2C0H#^ 
fi8 : VO2te«£-riEfc«»<0jEEB*^«2 1 rttc 
fi]ii-r4B#sji:m2<0ffl#B#^: VC2fc3&«H»*-4J: 

[0090] -r^i?*>. S20BR#*$flS : VOaJpfcgf 
2c0ffl#B$^: VC2*"CO0fS"Sfa (OT. SI2COI3 
#B#^ : TOtia-T) t - JS2tf>BH#BSMffl : V02A»4>iE 

jEE&f£8S#ra : TS k s?t ) t *MRr h XolzW.2 

[0091] -eco^. EE«<oe»3ttE*«^a[-a«— ^ 

*\ f2ff)I#B|S : TOtiSRIIlIKSt ( N e ) CJEEt 
T3HW-*fctf>. tSmill^K (Ne) fcjEJE^E»H# 
IS: TSk^2<7)iB#B#|B: V02fccoB8«Sr^^ttW 
K*ftTfe*, ^ixtOB?«^-?-yT-(tL-rROM4 0 
2 tclBS L T < J: 0 \Z L X h J: v \ 
[0092] ±3&LtZ£olzm2cr>ffl4mM : V02^" 
»SJ3ix&l:» CPU401ii. ROM4 0 2tlBttS 

m-. vo2i>^m&-fm#mk*mgLLx . mi com 

[0 09 3] £cOj:^tS7 0 2tfO^SHfi : tHx2. 
t. CPU401I1 S704A.Ji^ % MIBS703-C 

»aBSJhJt*ioBH#i^«: voi. mi<m^mm: 

VCU »2^BB#B§ag : V02. a^JB20BWWrW : 
VC2(C^-5T^»,M2 1 C0SR»#2 8 S-HflPSWEiW-^ 
< , iS^{HgttiniSS3 0 aSrfSWf*. 
[0094] £<Wft^. #»fSS2 1 C7)©m#2 8«, 3fe 

W#B#tg : vcit— Bm#Zix&. &^X\ &%m2 

1 2 8 1± , mi m 1 = v c ix-m& 
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-234769 (P2001-2 3JL8 



&%M2 1 C0©m#2 8ii. l?^L^I36£OSe0^ 

-cii^*: i a fc. 2 1 ^(R^TS^fcv^T 2 mm 
mwm^Khzt^h. 

[0095] <r^MH, »«2 1 rt^A-r-i»«R»«»K 

j&^'Ktfx^l&fc fc*>fc, ^2<5DBI#^fiB: V02tC$fe 
£^&E#S»OjEE^»2<9ffl2fl$JW: VC2fc|3] 
»|-fS£fcfc5r.&jt:tf>. #mfi)2 ltct>{t^«SM05EiI 
5&^Sr^ft^ £ fc *«rigt & h . 

c o o 9 6 ] sec *mt<!o»JB"C{i. m i cok#b§ 

KB : VCltm2cr>ffl##fWi : V02fc<«l (-B#H# 
OPS) ii, mf§52 lrtKatX^fiSKOSSBK^^k-^ 
* ±T'ft«cO^ $ fcl£5£$ ftS rtjRflUQ 1 CD* 

[ 0 0 9 7 ] ,r <D J: d fcc p u 4 o l *«^,#gaK$iJ«l 
/\s-*y£mr?&Ztlz£ 0. *«!!)ifcflte*Sl#il! 
*»J«¥a*^H$n6ii:t*4. got. *5Ofc<0 

mm i wae^re^ftiHiisaPE^^fcfes fc # fc . 
i *>tf>7m&**B£m*zit& z fc^< #m 

fiF 2 1 rtfcgSEA-t&tR^«98S&£i®b£ - fc & fc 
fckfc. ««<OflMK6«*»4ii:**r 

coh;P^2r|til±$-frSC:fc*^rSgfc^l.. 

[0098]^, imm®&m#®mzffi£t:ftMwm 

lfcfcvvt. ttm&E<&&ktzfto#>7#&&Wi± 
•tK . XD7 WU#3 9£Sg«Wfc£BHfc:fi:4HlKfc 
S^Loo, m5>#2 8RtfWmft2 9<r>fflm?4 

tvmmmm^mr $ n & fc « . iR^iis&rtojEE^ # 
B&^mEfc^D, ©m^g^m^ 1 rtttjwckm 

Cl fc ft 

[oo99]Kt, *mm<mmx'i&. mmwm 1 # 

y^O-y h/l^te^it&iilHlJi. CPU40K1 
II 8 fcijcf J: 0 fc . 2 8 coffl#^«a * ©Stfr*S± 

5E^*^m^a^$-tir-l.^fcfcJ; , 9, »M#2 8^# 
B*fct3ft-&®»# 2 8cO±^fcTSEfc <DfiE}Jil£ii:*:$ 
■tf. Jilt^«2 1 rtfcSKX-r*«»<oaa[*Ba6T«R 

[oioo] znmts, ®Mfi : S4 j ^«2 1 rtfcuu 

fc jgm fc #£>«fcil-£-$ #utS#=S:^«SS^*g» 
j££ix£,rfcfc&&„ £<0teH, #5ft/NBtf>SmfcJ: 
o TPJrMw iii^^MtS £ fc ifi*i&b% *) . m 

[0101] 



Wfc«4 £ fc fc <£ "3 . ft«rt^6A-r4«Sai«iSS« *S 
<-tS^fc*^Tflgfc'5rS. 

[ o i o 2 ] Mfc, *fHafc«siir3aB#«»s:irr« 
rtomwcji, "sm#^wjs*%2^ix-i.fc, awi-cis 

^A^&ffifcTIffi&fc tTSttSixT^rtfcM 
•»t<4. ^ib^SE^JlSift^^^-SCIfcfc^S/S 
iE**»fc J: SiEEEiSb&^lSfrtfciiBl^-i^Bi: » 

JtB^R^rSifcfcJ:*). SBR<*>«ttS&**4§S£fca« 
"IMfc&a. 

[0103] -e<0R. ftSWTSifc'f'C 
ifcP^fcttfcfc-rSifcfcSr^. tot. *SMHfcffi4& 

»T3a»#««£**-4 rt«MWfc ±*uf . rtiiiw 

^Sfc**3tf£ £ fc , ^gj^fcSA-r 
£©§^>SSE5S£iS#>& £ fc I. fc fc i, fc^Mwtltt 
S&*^#-g.Clfc*«r«gfc^Jti6. #$x,jS5fcfc'{f§pRM 

hzttmrntzz. 

[Hi] *»Hjfc« & ^m^mm^-t h nmsm 
[ h 2 ] ^mmmmmmmcT) ftmm&z now 

[03] ECUOF«ga5«fi£Sr^-ryn-y^SI 

[04] &&(ow55 l #mi?'i $.y7bwspjmjjb<7) 
m&Zxk-tm ( i ) 

[05] mMcr>®.%#mm? 4 ^yytm^mtitco 
m&z^m ( 2 ) 

[06 ] *m&(mmizm&®.55affim?'( s ^^t 

mrtE^ fc ^Mf^ ^"T0 

[07] *mmcommz{% & ®.%#Wi%Mm>v-^ v 

[08 ] flfec9iQfco#jBfc« & «S(#Bi9m^ s yy 
fc ffip^jE^j fc commz^-tm 
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S701 
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<72)*H» EB4 3 JEW 

<72>»*s Hsea 

wa»R«fflifjh3^Bri»fl6 h3^si!j 



F^-i^(##) 3G018 AB09 AB16 BA38 CA12 DA37 
DA70 EA02 EA03 EA11 EA16 
EA17 EA19 EA22 EA24 EA32 
FA01 FA08 GA06 GA07 
3G092 AA01 Mil BA01 DA01 DA07 
DF01 DG09 EA02 EA04 EA28 
FA02 GA17 HA01X HA01Z 
HA06X HA06Z HA13X HA13Z 
HE01X HE01Z HE04X HE04Z 



